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PURPOSE: To obtain a water-sol. polymer having an 
excellent processiblity and a high electric conductivity 
by reacting a specific hetero-bicyclic monomer with a 
sulfonating agent 
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primary, secondary, or teriary amino, trihalomethyl, or 
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provided that alkyl groups of R1, R2, and R3 and alkoxy 
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amide linkages in their chains] is reacted with a 
sulfonating agent to give a water-sol. conductive 
polymer of formula II (wherein R1 and R2 are each as 
defined above; M is a cation such as an alkali metal ion 
or quaternary ammonium ion; and m is 0.2-2), which has 
an excellent processibility and a high electric 
conductivity and is useful for an electrode, a sensor, an 
electronic display an antistatic material, and an optical 
material. 
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C ; 4 1 . 02%, HI 1. 2 9%, S ; 2 7 . 3 8 
%, Na ; 9. 8 2% 

mmm 

c ; 4 0. 5 7 %, H ; 1 . 5 1%, s ; 2 7 . 5 5 
%, Na ; 9. 3 8% 
[0 0 4 5] (Mt&Wl 2 ) 

-tts ( i ) -c«snsa-&*©SBi*J* 

<R l =R 2 =H, X=S, M = H* > 

mmm \ mm^rnxm^rcK^u^z 8 o m g 

^lOOOtnl <D7klcffiML. m&T p H* 1 . 9 Ic 

s^ea*t <t <o u v- 3 2 0 m g f#s n 

fc * 'J T— © U V ^ h ;l/*H 5 t^fo N a O 

H^ira^-> pH8^jfifc^-rsi, mwjy- 

[0 0 4 6] (HSECT3) 

-las (i) -ea^nsa-s-ft^sBi^s 

<r' =r 2 =h, x = s, m=h* > 

nmm 1 ®^T*f#e>nfca-&% 2oom g ^7]<50m 

1 R-i 2 ob) vjxyjsmmr&cttc&owm 
<on-$®7}(®n*mrc„ &*mmit& tm&x y v- 

1 8 0mg*ifc ff6nfc#Uv-OX^^h;H4H 
[0 0 4 7] (HffiP4) 

-mis (i) -vmzn*m$&om&5m 
<r' =r 2 =h, x = s, m=h* > 

f8SKt®? (2 0% SO3 ) 2. Oml^Aft 



(9) 

15 

TcffiM4. Oml'Wci, 3-^tHD-ryf7t7f 
y5 OOmg«LW^< O^in^, Hft«# 
fciKttfc. aSRttjfcfifca^fc. 9 o "Ckrirn 

SSrc««#Lm l o o o m l jMdra*fc. *» 

®o P h % i . 9 tcwm btmmmmic «t r»«Rtf 

100ml (crSHLfCc * LT**WES*Rtf*ffl!e 
*lTlftj|!'Jv-$3 9 0mgffft. ff&ftfcstfU V 
-CUVX^WK Rtfl RX^^h;WiHfig0lj2T- 10 

7C|g#ffiffi (%) [Ci H. 0,65 Si.ss ] 

mm 

C ; 5 4. 5 4%, H ; 2. 2 7%, S ; 2 8. 18% 

mm® 

C ; 5 5 . 3 3%, H ; 2 . 9 8%, S ; 2 7. 4 5 % 

[0 0 4 8] mmms) 

HRS (I) T*«ti«l^ftO«fi3!ftt 
<R' =R 2 =H, X=S, M = N a' > 
Ml (2 0% S0 3 ) 2. 0 g£ 1 OVlcUm h 20 

-2-7MWF5 00mg (4. O^'J^l/) £ 

u 3 Q#'&£.i&.mm<ti,tc 0 &.fomsm*\ oom 

100. IN NaOH/MeOHfci*R£#, 
Iti^ILfc Htt**l OOmltS^L 3Sffi 

i^iuiM';^-4 3 omgm. mzntc 30 

7t^#ffiffi (%) [C> H2.es 03.36 S 1.12 Nai.iz ] 

C ; 44. 81%, H;i. 34%, S ; 1 6. 73 
%, N a ; 1 2 . 0 2 % 

mmm 

c ; 4 4. 21%, H ; 1 . 13%, s ; 1 6. 5 3 

%, N a ; 12. 8 4 % 

coo4 9] mmme) 40 

HttS (I) T*&2tlZMGi*<DW&f3& 
<R' =R 2 =H, X=S, M — N a' > 
SBBJBWrK 58ffiSBi (2 0% S0 3 ) 2. Og* 
l/>nfc^8ml^0°C»c^Lfci:C5^ £5041' 
V^7-f7r>4 0 OmgWL&^5l*^< (? fcj&H 

lt-c. %<D'&m&%T-mu mc9 o'cicmmLfctc 

t^tco RfiM-&m*\ OOralCO. IN NaO 
H/MeOHtW?^ ia^«t«t?)^*Lfc. @ 50 



#^¥6-4 9 18 3 

16 

ft** 10 0ml fcigfrU affile J: t> iB*lft»B&J- h 

v-2 2 Omg^fffco ifStlfctfUV-OUV*-?* 
h;K at? I RX^i' h;l/tiHBE0>Ji Tif&nfc&cDi; 

[0 0 5 0] (I»j7) 

-K3 (I) frfc-ttS (ID &tf/$fcBHIfc£ (II 

I ) 'NCD^^ 

fWJ 1 T'ff 5>ft7cS£ft 5 0 m g 2 m 1 tjg/g 

to. 5 V »c ffJAp L Ac £ C 5 WfeTc 7c 7 W ;!/ A ttRH 
[00 5 1] (H8&0J8) 

-«S (I) fr&HRS (ID Rff/SfcttHRS (II 
I ) s\<D%M 

mmm 3 t*# e. ntcm-^w 5 0 m g *7k 2 m 1 icmm 

«/SU SSTn 0. lWJ'7h/KDfh7^ 

*5Mfc¥»fc£SU J. Am. Chem. Soc. , 
1 1 0 . 2 9 8 3 (1 9 8 8) T'^enTV^H* - 

p o p p i n g tmffi<v¥W)zmmLrc<, coxoic 
-octtmmzn. -irs (id T?s«ti^{b¥«is^ 

#Ofi£ft*tf;fc. 
[0 0 5 2] (H6EM9) 
HlfcS (I) fr&HttS (III ) 
HfiSflflJ 1 T?$&ft;fcS£ft 1 0 Om g#7j<2 m 1 lc}§» 

mstttcz, 7-f;W»0feliWfefr&88J!Rfefc:g 
= 5X10" S S/cm*^o = 8X10"' S/cm'xi: 

Tt^ffiffl (%) TCs H 3 S2 0 3 Nalo.3 J 

Ci35. 25%, H ; 1 . 10%, S;23. 49 
%, N a ; 8. 4 2% 
1,13. 9 5% 

mmm 

C ; 3 5. 4 7%, H ; 1 . 3 4%, S ; 2 3 . 5 5 
%, Na ; 7. 9 8% 
I ; 1 3 . 7 4 % 



(10) 
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coo5 3] mmmia) 
-»s (i) vmstizm&#(DW&3m 

<R' =R 2 =H, X = NR 3 , R 3 =CH 3 , M = N 
a* > 

muT, ^mmm (20% so 3 ) 2. omi^xn 

fcSftSN. OmlWcAdvan Heterocy 
c. Chem. 10, 113 (196 9) &£\C'£%}<D 
fiWZWmhfc N -tf-M V^fy F'JV5 0 0mgi& 

©«, 9 o-Cldraff&Lfci:;:^ 3 Bf ffl^fc ttS«;att 10 
Hfet&^fco SiSJS^ft* 10 0ml (DM e OHtj* 
3a41^»»CJ:t>^flLfco @ft£0. 5N©7j< 

BMt-#- h u *A#}g« loomi mmcx. *) 

7§*S@£, S5^LTSM'Jv-3 8 0mg?: 

I R : (KB r disk, c m' ) ; 1 8 03w, 1 
412w, 1314m, 1 2 2 5w, 1194s, 10 
4 2s, 7 5 0 s 

[0054] mmmi 1) 20 

HKS (I) T*?tiSfi^fl:08BKrffi 

<R' =H, R 2 =0 (CH 2 ) . CHa , X = S, M 

= Na* > 

5msm (2 o % s 0s ) 2 . o m i zxntcffim 

8. 0m l*01CtfiBtbfefcC5'\ | KfM¥2-2 4 2 
8 1 6^ftifk:4^»l<D^Sl»»JfiUfe5-r'>;I/**^ 
-1, KD^yf 7t7f >5 0 OmgSfflf 



* 9 o ■cidinfR Lfc £ c 5 , 3 o #&fc(i»S«ttll& 

EJSfi-&»*l OOmlOO. 5N NaOH 
/MeOHlCitiS*, a^KtiO^KLfco 0& 
^7j< l o o m 1 fcffifrU 38#tIc J; 0 7&mttWt)r b V 

-1 5 0mg*j}ft. flStlfctfUv-OUVX^h 

MtMiM i tifc tot Hflfcfc o Tco 

[00 5 5] (HSfiflfl 1 2 ) $m£££J#tt ^ LTs ^ 

wst Lfcit, ffi^ffii t) mmzumzm 2 0 ,* mto g 4 

M£&) tto = l. 4S/cmT36oft. COiitSI 

[0056] mmm 1 3 ) t lt, 

SfJIOOOrpm) *ffil^TS&*&U #90. 05/im 

t (ommmt mr*& k> , mm&mm 7 . 8 x 1 0 5 
Q/DT&ofco 5 0 0 n mtDatf&ytvmmmt 

1 ICTF^c 

[0 0 5 7] 
[SI] 



ET&S: (r pm) 




Sffiffiift (O/D) 


3831* (%) 


2 0 0 


0. 25 


1. 5 X 1 O 5 


8 3 


5 0 0 


0.10 


3. 8 X 1 0 5 


9 3 


10 0 0 


0.0 5 


7. 8X1 0 6 


9 6 



[0058] mmm 1 4 ) ra? s*5a*» £ 1 t, * 

fi^ttfcjtfy \£-)V7)Va-)\y (fi-&g5 0 0) 
l SS%^tr#}g}R#; xtfva-^- (SfiT, SHE 
ilOOOrpm) Sffl^Tfi^U »1 ft m (ltt£H£ 40 

tt»fi»T?*0, SffigJaJi^l x l 0 7 Q/DT'&o 
7c 0 $7c 5 0 0 n m©qril7ie©jiiS^{i 9 7 

7Co 

[0059] (f^sg^ij 1 5 ) mmm 2 1 mmm&-vm 

<, ^^;I/*;l/A75F (DMF) 
*-»MK (DMSO) , N-^^7l/tfD'J F> (NM 
P) , **/-/Mcfenrarc*ofc. 
[006 0] 1 6 ) 1 0 fcEWWHST 50 



Sit L7c7k}gtt^*tt«^ft 5 i: 4? 'J e -;U7;l/ 

(s-a-s 2 000)2 oa*%*#tf7jc}g}s%i& 

g)^5 cmO'>t-wafl, HtH 

«#*lRt)Wbfc. C©JglS#«DSiifititt8x 1 o 8 

[006 1] (USEW 1 7 ) IHMIJ 1 fcBK©75rS*TH 
JfiLfc*JStt»*ttfi-&(* 1 0l«W'J if ^71/771/ 

3-71/ (M^JS2 0 0 0) 1 2 fi*%*^Ptf7k»«*. 
= 2X1 O" 4 S/cm«oft, CO»*t*HS6ff!l9fc 



(11) 
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feUfifi o = 5 x l 0" 2 S/cm'NilSLft. Hfc> 
t ©«i*t©«Me^S{i 0 . 3 S / c m $ T±ff t fee 

coo62] ©wj 1 8 ) mmm 2 icmm^mvm 



20 



*^»5oo) a4©*»K**f9x«± 

fcXfcfy^+Xh (ISTlQOOrpm) Lfco 

[0 0 6 3] 
[3!2] 









lwt% 
1 wt % 
lwt% 


lwtX 
5wt % 
10v/t% 


1 X 1 0 7 Q/D 
3X1 0 7 □/□ 
3X 1 0 8 Q/D 



[0 06 4] $ 
[Bffi<DfB#*SttJ!] 20 

[0 1 ] ussfiaj 1 T*ntcm&w<om& (wavelen 

G TH) (ABSORBANCE) ©BSH&£Sk 



: [02] HB&fflJ 1 Tif fcM-&f*cO^?» (MO L E C U 
LAR WE I GHT) tWtPJ (RE TENT IO 
N TIME) <E>M#&^-f Y/W*- Sl-J'a^B 



[03] USSPlTWcl 
[04] igffiffl 1 T-fffc! 



[05] Hfl6M 2 Ti#fcS-&f*<DSM (WAVELEN 
GTH) fc»316S (ABSORBANCE) *StUV 



[01] 



[02] 



< 
05 
H 
»— i 

< 

W 

o 
<: 

ra 
ce 

o 

w 

< 



885nm 




500 1000 
WAVELENGTH (nm) 



1300 




8 5 B 8 

RETENTION TIME (min) 



10 s 10* tfio 2 
MOLECULAR WEIGHT 
(v.. SODIUM POLYSTYRENESULFONATE) 



(12) 
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[0 3] 





CJSfflB] ¥$5^1 £50 
HMfcttiE 1 ] 

miEttmmzi mm 



[SURE 2] hrs (II) 

[ft 2] 



(13) 
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R z 

(SO,') K 
k* : ,L-( SOrM) 




(II) 



(iW, R 1 33<fctfR 2 ii^n^njtoilcH, Srfcfiii: *U mtiO. 2fr?>2©IEB-e&3o MimitM^^ 



S, 0, Se, TeSfc&NR 3 Tfe^o R 3 I4H, C 

& imm<D7v->mttm? a ±isr' > r 2 > r 3 

cDT^/l/SSfc&R' , R 2 CD7)la*isM<£>mWc 

ti, H* fcL<ttNa* , Li* , K* m<D7fr*Vlk 

M'l'^>fe§l/^i^4^7y ; e- , >AII<7)*^>'^** 
R 1 R* 

,( S O 3-M) „ 



( Z ) ssj 



[«I3] HHS(III) 
[{t3] 




(in ) 



S, 0, Se, Te$fc&NR 3 t?fe5. R 3 HE, C 

feb<li*««07y-/b«**f. ±IBR' > R 2 » 
R 3 ©7;^l/S$fct±R 1 > R 2 <07)V=t^m<Dm 

tr„ Mtt> H' feKiiNa' , Li* , K' m<D7)l 



i^fcti2T-ss) -e^snsfcifi** 

MEttfeMlft] Kin* 
MiE«ft«g*] 00 0 9 

[0009] Uiffch*««ft#ftftff/iftSft* 

I) 

[ft 7] 



(14) 



t#P?fl¥6-4 9 18 3 



H ' R 




(SO,') K 

( S OrM) »-k 



(II) 



(j£ff>, R l „ K 2 , X, K 3 , M, mtt±E-»S * lit 8] 

^ftTifc*. ) Rtf/Sfctt-«S(III) * 
R 1 R 2 

.(SO 3 -M) . 



( Z ) 




(III ) 



(j£ft, R , R > X, R , JVL mtt±B-»S 
(I) T-^gLfct<Di:|pI--efeSo 5ttO. 7 WTO 



[gtfJB] ¥/£5¥l£2 60 
HMSMiE 1 ] 

ratiE*f*«ii£] win* 

[ffljE^S] ma 

n 




[»*«4] 
Ut 4] 



-« (IV) 



(IV) 



S, 0, Se, Te, S=CK Se=0, Te=OSft 
(iNR 3 R 3 ttH, C ~C* ©ift^*fc:ii^ 



(15) 



ttM¥6-4 9 18 3 



2 



m 0 ±I3R' , R 2 , R 3 o7;i/*;m*fcttR' , 
r 2 ©^lo+^gfp^fcfi*;!/^— ;k x— f;K 

>{BW*ffffl***ci:IcJ:OHttS (I) ZtMOlD 
[¥MHIiE2] 

R 1 R a 




[«**5] HRS (V) 
[ft 5] 



(V) 



Ss 0, Se, Te, SfcfctNR 3 T'&So R 3 ttH, 

c. ~c 6 oittllSfcttdttK7;i'*;HS, fcL<«B 
& *WW>7';-/MS**'r. ±12 r 1 s r 2 , r 3 
©7;P*;HS*fcttR I ^ R 2 ©7;l/3*5'ISO«ft>k: 
(i*;b#-;K x-x;K 75 K«^*tt«lc*tr. ) 

d-i&s (i) zi5aiD_T?a*n*ffc*«JB**Mi 

C^M«iE3] 



MiEftfft*&«] 
ffluEfcfftSIB*] 00 4 1 

mjEft&i ma 

[0 04 1] 

Cffffl] *38Wt^^Ttt, -IRS (IV) Sfctt (V) 

*ffffl«#T-»s (i) flMOUL-wftsnafl** 

i -3 Tfl]i6Tf# 6 ftfc £> COT* 5 o 



